G protein-coupled receptor 101 mRNA expression in the mouse brain: altered expression in the posterior hypothalamus and amygdala by energetic challenges.
GPCR101 is a recently identified orphan G protein-coupled receptor (GPCR) expressed abundantly in the human and mouse hypothalamus. In the absence of a ligand, a direct approach to determine the function(s) of this receptor is not possible. However, clues to the possible functions of GPCR101 may yield from information on the distribution of the receptor and the effect of in vivo manipulation upon the expression level of the receptor. In situ hybridisation on mouse brain sections revealed GPCR101 expression in a number of nuclei, including the amygdala, lateral parabrachial nucleus and nucleus of the solitary tract, as well as in the arcuate nucleus, posterior hypothalamus and paraventricular nucleus of the hypothalamus. Food-deprivation was found to increase GPCR101 mRNA level in the posterior hypothalamus and amygdala. In obese mice bearing the ob gene mutation, GPCR101 mRNA level decreased in the posterior hypothalamus and remained unaltered in the amygdala. By contrast, in both nuclei, GPCR101 mRNA level did not change significantly in obese ob/ob mice after intraperitoneal injection of leptin or in mice fed with a high fat diet. These data suggest that GPCR101 mRNA expression in the posterior hypothalamus and amygdala is regulated by a factor(s) other than leptin. Dual in situ hybridisation was used to establish the relationship between GPCR101 and neuropeptides expressed in the hypothalamus. In the arcuate nucleus, GPCR101 mRNA was expressed in approximately half of the population of neurones expressing the mRNA for the anorexigenic neuropeptide, pro-opiomelanocortin, which suggests a potential functional relationship.